Inhibition of the growth of Plasmodium falciparum and Plasmodium berghei by the DNA polymerase inhibitor HPMPA.
The acyclic adenosine analogue (S)-9-(3-hydroxy-2-phosphonylmethoxypropyl)adenine [HPMPA] belongs to a class of nucleoside analogues originally described as having potent activity against a broad spectrum of DNA viruses. We examined the effects of this class of drugs on the growth of cultured Plasmodium falciparum. Strong inhibition was observed by HPMPA (ID50 = 47 nM) at concentrations more than 1000-fold less than the cytotoxic dose for human cells. 3-deaza-HPMPA was even more strongly inhibitory (ID50 = 8 nM), whereas several other acyclic nucleosides were not effective. In mice infected with Plasmodium berghei, increase of parasitaemia can be blocked for 4-6 days by a single injection of HPMPA. Repeated drug administration blocks parasite growth for prolonged periods at doses that are clinically feasible. We also determined the inhibition of several purified Plasmodium DNA polymerases by diphosphorylated HPMPA (HPMPApp). DNA polymerase alpha-like enzymes of P. falciparum and P. berghei are inhibited with an IC50 = 40 microM and a gamma-like DNA polymerase from P. falciparum is even 40-fold more sensitive to the drug. The inhibition by HPMPApp is competitive with dATP, strongly suggesting that Plasmodium DNA polymerases are targets for this class of nucleotide analogue.